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 We report a case of respiratory bronchiolitis-associated 
interstitial lung disease (RB-ILD). A 57-year-old man with a 
74-pack-year smoking history, had cough, stridor, yellow 
purulent sputum and general fatigue for several days. The 
symptoms almost improved after treatment. However, chest 
computed tomography (CT) showed diffuse centrilobular 
ground glass opacities although the chest X-ray film 
showed no obvious opacities. Examination of 
bronchoalveolar lavage fluid showed relative 
lymphocytosis. Examination of lung biopsy obtained by 
video-assisted thoracoscopy allowed the diagnosis of RB-
ILD. The opacities on the CT scan were improved spontane-
ously without any treatment after cessation of smoking. 
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Introduction
 Respiratory bronchiolitis was first reported as a 
pathologic lesion in young smokers, and is character-
ized by accumulation of pigmented macrophages 
within respiratory bronchioles and mild thickening of 
peribronchiolar interstitium' >. Respiratory bronchiolitis-
associated interstitial lung disease (RB-ILD) was clini-
cally and pathologically defined by Myers et al.') and 
Yousem et al.') as respiratory bronchiolitis in heavy 
smokers characterized pathologically by thickening of 
peribronchiolar interstitium and centrilobular infiltra-
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tion of macrophages containing brown cytoplasm. 
However, there are only two case reports of RB-ILD in 
Japan"". We describe here another Japanese patient 
who was diagnosed as RB-ILD by video-assisted 
thoracoscopic lung biopsy (VATS-LB).
Case Report
 A 57-year-old fisherman who had been smoking two 
package of cigarettes per day for 37 years, visited the 
nearby clinic on May 5, 1999 because of 4-day history 
of cough, yellow sputum and general fatigue. He was 
admitted to a local hospital on the next day, where 
physical examination revealed the presence of stridor 
and signs of peripheral hypoxia. Laboratory tests on 
admission showed leukocytosis (WBC: 17,000/,u 1) and 
C-reactive protein (CRP) of 29 mg/dl. Chest X-ray film 
showed no abnormal shadows. Based on these fea-
tures, the patient was treated with antibiotics, 
bronchodilator, and steroids. He was discharged on 
June 12 after improvement of symptoms although a 
definite diagnosis was not established. The attending 
physician referred the patient to another hospital for 
further management soon, after discharge. In that hos-
pital, chest computed tomography (CT) scans revealed 
diffuse centrilobular, scanty nodular shadows or 
ground glass opacities in both lungs although the 
chest X-ray showed no obvious opacities. Since the 
opacities in the chest CT scans seemed to increase 
thereafter, he was transferred to our tertiary hospital 
on August 30, 1999 for further examination and man-
agement. 
 On admission, the patient was 163 cm tall and 
weighed 63 kg. Body temperature was 36.6 °C , pulse 
rate 66 ppm, and arterial blood pressure 150/88 
mmHg. Cardiac examination was normal and ausculta-
tion revealed normal vesicular breath sound over both 
lungs. There were no abnormal findings of the abdo-
men, lower extremities or nervous system. Laboratory
tests on admission showed hemoglobin (Hb) 12. 9g/dl, 
red blood cell (RBC) 391 X 10 4 /'U 1, WBC 5,400/,u 1, 
neutrophils 39%, lymphocytes 46%, monocytes 9%, 
basophils 1%, and eosinophils 5%, platelet count 24.6 
X 10 4 /'U 1, total protein 6.9 g/dl, albumin 3.8g/dl, and 
CRP 0.1 l mg/dl. RA test, angiotensin-converting en-
zyme (ACE), lysozome, anti-nucleus antibodies, anti-
viral antibodies and anti-trichosporon antibodies were 
negative. Respiratory function tests showed obstruc-
tive ventilatory impairment with vital capacity (VC) 
3.39 1, %VC 97.8%, forced expiratory volume in 1 sec-
ond (FEV i) 1.99 1, FEV i % (FEV 1 /forced vital capac-
ity; FVC) 60.9%, and residual volume (RV)/total lung 
capacity (TLC) 69.4%. Arterial blood gas analysis 
under room air revealed; PaO 2 90.2 torr, PaCO 2 45.1 
torr, pH 7.40. 
 The chest X-ray film on admission was normal 
(Figure 1). High-resolution CT (HRCT) revealed diffuse 
centrilobular ground glass opacities in both lungs
(Figure 2). Cytological examination and culture of the 
sputum were both negative. Bronchoscopy was per-
formed on day 3 after admission. Telangiectasis was 
seen between the trachea and bilateral main bronchus. 
The fiberscope was wedged into rB 4 and bronchoal-
veolar lavage (BAL) was performed. A 50-ml volume 
of sterile physiological saline was instilled three times, 
and 100 ml was recovered, representing a recovery 
rate of 66.7%. Analysis of BAL fluid (F) showed total 
cell count of 5.5 X 10 5 /ml, macrophages 53.2%, 
neutrophils 0.0%, lymphocytes 45.9%, eosinophi1g 0.9%, 
and CD4/CD8 ratio of 2.19. 
 Transbronchial lung biopsy (TBLB) was performed 
from rB 2 b, rB 1 b and rB 3 a. Histological examination 
showed no specific findings including fibrin and slight 
hemorrhage in the alveolar spaces, but there was nei-
ther infiltration of inflammatory cells nor granulation 
tissue. From the analysis of BALF, sarcoidosis was 
highly suspected. He underwent scalenus lymph node
Figure 1. Chest X-ray film taken on admission. Note almost 
normal lung fields.
Figure 2. HRCT taken on admission. Note the diffuse 
centrilobular ground glass opacities.
Figure 3. Histopathological findings of VATS-LB specimens 
obtained from 1S5. A) Note the presence of mild panlobular 
emphysema. Macrophages fill the terminal and respiratory 
bronchioles. Note also the centrilobular accumulation of 
macrophages and mild thickening of alveolar walls (HE stain, 
X 2.5). B) Macrophages contain light-brown cytoplasm and 
finely granular pigments (HE stain, X 50).
biopsy on day 25 after admission but the specimens 
were not of sufficient size to define the pathological 
diagnosis. He underwent VATS-LB on day 39 after ad-
mission. Pathological findings of the specimens from 
IS 5 included mild centrilobular and panlobular em-
physema, and mild thickening of alveolar walls but no 
granulomas, malignancy or necrosis. Macrophages 
packed the small airways and their distribution was 
centrilobular (Figure 3A). Macrophages contained 
light-brown cytoplasm with fine, dispersed and indis-
tinct granules (Figure 3B). The granules stained posi-
tively with Prussian blue. The final diagnosis was RB-
ILD based on the above clinical and laboratory 
findings. The patient was placed under observation 
without steroid therapy since he had no symptoms 
and the opacities on HRCT were improved spontane-
ously during the clinical course (Figure 4), following 
cessation of smoking after discharge on October 30, 
1999. During the last follow-up visit in the outpatient 
department, 23 months after discharge from the hospi-
tal, the patient was well and asymptomatic.
Figure 4. HRCT taken after discharge (January 21, 2000). 
Note the improvement of the opacities.
Discussion
 The differential diagnosis of our case included pul-
monary sarcoidosis, drug-induced pneumonitis, or 
farmer's lung based on the initial clinical features, 
BALF analysis with relative lymphocytosis, the upper 
limit of normal range of CD4/CD8, and the finding on 
HRCT. In addition, desquamative interstitial pneumo-
nia (DIP) and RB-ILD were also suspected from the 
findings on HRCT and his history of heavy smoking. 
But these diseases are very rare", especially in Japan"'). 
In this case, we performed VATS-LB because we could
not make the definite diagnosis with any examination. 
However, this case was pathologically confirmed as 
RB-ILD by surgical lung biopsy. 
 There are two case reports of RB-ILD in Japan pub-
lished in 1994 and 19984''). Both cases were 48-year-
old men with smoking histories, who presented with 
persistent dry cough for 6 months. The second case 
had clubbing of the fingers. Their chest X-ray films 
showed reticulonodular shadows and the chest CT 
scans showed ground glass opacities, accompanied 
with reticulonodular shadows (the first case), or low-
attenuation areas (the second case). HRCT scans of 
our case showed diffuse ground glass opacities. This 
finding is non-specific in interstitial lung diseases','). 
Ground-glass opacities, atelectasis, intralobular and in-
terlobular interstitial thickening, emphysema, and pe-
ripheral blebs are seen in HRCT of RB-ILD9'. On the 
other hand, a lack of HRCT findings cannot exclude 
RB-ILD9'. Analysis of BAL fluid of the first case re-
vealed that macrophages formed 99.5% of total cells, 
and that of the second case showed relative 
eosinophilia. On the other hand, our case had no 
symptoms and no abnormal shadows of chest X-ray 
on admission, and the analysis of BAL fluid showed 
relative lymphocytosis. The clinical symptoms and re-
sults of analysis of BAL fluid of the first case were 
more similar to those of the past cases of RB-ILD re-
ported by Myers et al.') and Yousem et al.'). These 
findings indicate that it is often difficult to diagnose 
RB-ILD clinically. 
 Therefore, surgical lung biopsy is necessary for a 
definite diagnosis of RB-ILD. Specimens of peripheral 
zones including lobules, respiratory bronchioles and 
pulmonary parenchyma should be obtained for correct 
pathological diagnosis. Previous studies stressed the 
importance of distinguishing RB-ILD from DIP"'). RB-
ILD is similar to DIP with regard to the following fea-
tures; (i) all patients with RB-ILD are smokers and the 
majority of patients with DIP (91%) are smokers. (ii) 
Accumulation of macrophages and thickening of al-
veolar septa are characteristically seen in both dis-
eases. However, RB-ILD is different from DIP with re-
spect to the following features; (i) RB-ILD patients are 
rather younger than those with DIP. (ii) Presence of 
milder symptoms in RB-ILD compared to DIP. (iii) 
Good prognosis in RB-ILD, while 32% of patients with 
DIP became worse or died during follow-up. (iv) 
Pathologically, the distribution of macrophages is 
centrilobular in RB-ILD but uniform and diffuse in 
DIP. (v) In RB-ILD, macrophages contain finely granu-
lar, dispersed, indistinct, and golden-brown pigments 
positively stained with Prussian blue2' 3' 
  Moon et al.") recently proposed the term "smoking-
related interstitial lung disease", due to the presence 
of overlapping cases of pathological DIP and RB-ILD 
and that these two diseases are well associated with 
smoking. Katzenstein and Myers"' also indicated that 
DIP and RB-ILD more likely represent different ends 
of a spectrum of the same disease. More recently, 
Sadikot et al."' reported patients with RB-ILD who 
had severe symptoms and severe impairment of lung 
function in contrast to the mild symptoms and good 
outcome in previously reported cases including our 
case. Thus, further studies are necessary to investigate 
the independence of RB-ILD as a separate disease en-
tity.
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